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(54) RECORDING DEVICE USING ROLLED RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To recognize no problem caused in a skew 
detecting processing result throughout a continuous printing prior 
the printing start by predicting the number of printable sheets on 
the basis of the detected skew quantity per unit feed quantity of a 
rolled recording medium, and notifying a user of this number. 
SOLUTION: After the set of a roll medium in a prescribed position 
is confirmed (S11), the right (or left) position of the tip is 
detected (S12). The roll medium is fed by a fixed quantity in sub- 
scanning direction, and the right (or left) position is detected 
again (S13). The first detected position is compared with the 
second detecting position to calculate the skew quantity (S14). 
When the skew quantity is within a regulated value, 'no skew' is 
judged, a feed quantity L' such that the total layer slippage makes 
the side end position of the roll medium reach the allowable limit 
is determined (S17). On the basis of the value L' and the length of 
image size (or paper size), the number of printable sheets is 
determined, and this is indicated to a user by an operation part 
(S18). 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the recording device which is equipped with the device which uses a roll-like record medium as a record medium, and 
forms an image on said roll-like record medium by the recording head While predicting the die length which can be printed without 
resetting roll media based on the amount of skews detected by skew detection means to detect the amount of skews per unit feed per 
revolution of said roll-like record medium, and this skew detection means By contrasting this die length with the image size for 
printing, or the specified paper size The recording device using the roll-like record medium characterized by having a means to predict 
printable number of sheets, without resetting roll media, and a means to report the number of sheets in which this printing is possible 
to a user. 

[Claim 2] It is a recording device using the roll-like record medium according to claim 1 characterized by inhibiting the skew 
detection processing by said skew detection means while printing the number of sheets in which said printing is possible, after printing 
is started by directions of a user. 

[Claim 3] In the recording device which is equipped with the device which uses a roll-like record medium as a record medium, and 
forms an image on said roll-like record medium by the recording head When the result of the skew detection processing by skew 
detection means to detect the existence of the skew of said roll-like record medium, and this skew detection means "having no skew" 
carries out count continuation of predetermined, The recording device using a roll-like record medium characterized by having the 
control means which reduces the activation frequency of the skew detection processing by said skew detection means. 
[Claim 4] The recording device using the roll-like record medium according to claim 3 characterized by reducing the activation 
frequency of said skew detection processing gradually whenever the result of "having no skew" carries out count continuation of 
predetermined. 

[Claim 5] The recording device using the roll-like record medium according to claim 4 characterized by omitting future skew 
detection processings about the roll-like record medium concerned when the result of "having no skew" carries out count continuation 
of predetermined again after repeating the number of times which defined beforehand reduction of the activation frequency of said 
skew detection processing. 

[Claim 6] the recording device using the roll-like record medium according to claim 3, 4, or 5 characterized by to have the parameter 
modification table which changed at least one side of the Count n and the activation frequency (it is 1 time to N time) where the "with 
[ no skew ]" result for reducing said activation frequency continues, according to the class of media to be used, and to be chosen and 
used said parameter modification table for said control means according to the class of said media. 

[Claim 7] the recording device using the roll-like record medium according to claim 3, 4, or 5 characterized by to have the parameter 
modification table changed with the numbers of passes which use either [ at least ] the count n which the "with [ no skew ]" result for 
reducing said activation frequency follows, or said activation frequency (it is 1 time to N time) in multi-pass printing, and to be chosen 
and used said parameter modification table for said control means according to said numbers of passes. 

[Claim 8] the recording device using the roll-like record medium according to claim 3, 4, or 5 characterized by to have the parameter 
modification table which changed either [ at least ] the count n which the "with [ no skew ]" result for reducing said activation 
frequency follows, or said activation frequency (it is 1 time to a time N), and to be chosen and used said parameter modification table 
for said control means according to said temperature and/or humidity with the environmental temperature and/or the humidity which 
use equipment. 

[Claim 9] In the recording device which is equipped with the device which uses a roll-like record medium as a record medium, and 
forms an image on said roll-like record medium by the recording head A conveyance means to convey said roll-like record medium, 
and a skew detection means to detect the existence of the skew of said roll- like record medium using the roll media part on a platen, 
the recording device using the roll-like record medium characterized by having preceded performing skew detection processing before 
printing initiation, and having the control means which shifts to skew detection processing after carrying out specified quantity 
delivery appearance of the roll media on said platen. 

[Claim 10] Based on the judgment result have a judgment means to judge the conditions defined beforehand, and according [ said 
control means ] to said judgment means, it is a recording device using the roll-like record medium according to claim 9 characterized 
by determining whether perform the send of the roll media before said skew detection processing. 

[Claim 1 1] It is a recording device using the roll-like record medium according to claim 10 said whose conditions defined beforehand 
it has a means to measure and memorize the elapsed time from the last printing processing termination, and are the die length of the 
elapsed time concerned. 

[Claim 12] It is a recording device using the roll-like record medium according to claim 10 said whose conditions defined beforehand 
it has the sensor which detects either [ at least ] the temperature of the environment to be used, or humidity, and are the magnitude of 



'the output of the sensor concerned. 

[Claim 13] It is a recording device using the roll-like record medium according to claim 10 said whose conditions defined beforehand 
it has a means to distinguish or input the class of roll media which print, and are the classes of the roll media concerned. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates especially to conveyance of the record medium about the recording device which uses a 

roll-like record medium. 

[0002] 

[Description of the Prior Art] Recording devices used as output equipment, such as recording devices, such as a copying machine and 
facsimile, or a computer, and a word processor, a workstation, such as a printer and a plotter, are constituted so that an image (an 
alphabetic character and a notation are also included) may be recorded on record media (OHP form etc.), such as a form and plastics 
sheet metal, based on a picture signal. There are an ink jet type, a wire dot type, a sensible-heat type, a hot printing type, a laser-beam 
type, etc. in such a recording apparatus by the recording method of a record means to use it. 

[0003] In the recording device of the serial type which takes the recording method which carries out horizontal scanning in the 
conveyance direction (the direction of vertical scanning) of a record medium, and the crossing direction After setting a record medium 
to a predetermined record location, an image is recorded with the record means (recording head) carried on the carriage which moves 
along with a record medium (horizontal scanning). An image is recorded on the request range of a record medium by performing 
paper feed (vertical scanning) of the specified quantity, after ending record for one line (one band), and repeating actuation of 
recording the image of the following line after that (horizontal scanning). In the recording apparatus of the type which bundles up and 
records one line, an image is recorded on the whole record medium by recording each line continuously, performing paper feed (pitch 
delivery) of the specified quantity. 

[0004] When the record medium is aslant set to the conveyance direction, a record medium advances aslant, it separates from a 
printable area as paper feed progresses, and it becomes impossible by the way, to perform normal printing. This phenomenon is called 
as a "skew." 

[0005] In order to prevent this, in the conventional ink jet recording device, it has the device which detects the skew of a record 
medium using a photo sensor etc., and before starting printing, that detection (skew detection) which is not aslant set to detection of 
the location (and width of face) where the record medium is set, and a list is performed. 

[0006] Moreover, the conventional ink jet recording device uses properly the thing (cut media) of the shape of a sheet which was able 
to be carved for every sheet, and the thing (roll media) rolled round in the shape of a roll by the application as a gestalt of a record 
medium. 
[0007] 

[Problem(s) to be Solved by the Invention] In the conventional ink jet recording apparatus, when using roll media, and it was set 
correctly, the location gap of the roll media accompanying conveyance was small, but since the amount of skews might be 
accumulated with conveyance and might become large, skew detection processing was performing skew detection processing, 
whenever printing of one sheet finished. For this reason, there was a problem of taking time amount before being able to start the next 
printing. 

[0008] Moreover, when performing continuation printing of the image of two or more sheets, even if printing of the 1st sheet was 
completed with no problems, there was a case where it was not obtained, as a result of a skew judging of the image which should be 
outputted by printing of several sheets. For example, printing of the image of two or more sheets takes comparatively long time 
amount, and only directions of printing initiation are performed, and it may move to other work and may go an output picking to the 
location of a recording device by the recording device of a large-sized image after sufficient time amount progress. In such a case, 
since the skew judging result was set to NG in the middle of all number of sheets, after printing processing was interrupted, the time 
amount became useless. Therefore, it is desirable if it becomes clear beforehand that the amount of skews is satisfactory about all the 
number of sheets that it is going to output before printing initiation. 

[0009] The purpose of this invention is to offer the recording device using a roll-like record medium which can recognize before 
printing initiation whether a problem arises in a skew detection processing result about the all on the occasion of continuation printing 
of two or more sheets of an image. 

[0010] Other purposes of this invention have shortened time amount until it reduces the count of skew detection processing and a 
printing result is obtained to raise the dependability of continuation printing. 

[001 1] In a recording device, the purpose of further others of this invention is by decreasing an opportunity for carriage moving to 
prolong the life of equipment while shortening time amount until skew detection processing carries out activation frequency reduction 
and it can perform the next printing processing. 

[0012] By the way, since a record medium is set and after printing processing termination is discharged from a platen before printing 



when using cut media as a record medium, it is not left while the archive medium had remained on the platen. However, when using 
roll media as a record medium, a record medium is discharged and cut after printing processing termination, and it goes into the 
standby condition to printing next time. Therefore, if spacing to printing opens next time, a record medium will be left while it had 
been set by it on the platen, and telescopic motion of media, a crease of a right-and-left edge, and dirt may generate it in the meantime. 
These also become the factor which turns into a factor which checks exact skew detection, as a result cannot obtain a good printing 
result. 

[0013] In a recording apparatus, another purpose of this invention is detected without incorrect-detecting a right-and-left edge, even 

when left by roll media on a platen, and is to enable it to perform exact skew detection. 

[0014] 

[Means for Solving the Problem] The recording device using the roll-like record medium by this invention In the recording device 
which is equipped with the device which uses a roll-like record medium as a record medium, and forms an image on said roll-like 
record medium by the recording head While predicting the die length which can be printed without resetting roll media based on the 
amount of skews detected by skew detection means to detect the amount of skews per unit feed per revolution of said roll-like record 
medium, and this skew detection means By contrasting this die length with the image size for printing, or the specified paper size, it is 
characterized by having a means to predict printable number of sheets, without resetting roll media, and a means to report the number 
of sheets in which this printing is possible to a user. 

[0015] It becomes [ whether by this, a problem arises in a skew detection processing result about the all on the occasion of 
continuation printing of two or more sheets of an image, and ] possible to recognize before printing initiation. 
[0016] It puts on the above-mentioned equipment, and preferably, after printing is started by directions of a user, while printing the 
number of sheets in which said printing is possible, the skew detection processing by said skew detection means is inhibited. By this, 
the count of skew detection processing can be ** carried out, time amount until a printing result is obtained can be shortened, and 
improvement in the throughput of printing can be aimed at. 

[0017] By the way, when using a roll-like record medium as a record medium, roll media are held with a revolving shaft at a recording 
device. Since the revolving shaft is set up so that a roll-like record medium may be sent in the direction of the right, the skew is 
corrected according to the back tension produced in case media are sent, even if it is carrying out the skew for some. Therefore, if the 
same roll is used, the rectilinear-propagation stability of media increases. Moreover, once it is set to a right location, there are few 
gaps generated after it. 

[0018] Other recording devices by this invention made from this viewpoint In the recording device which is equipped with the device 
which uses a roll-like record medium as a record medium, and forms an image on said roll-like record medium by the recording head 
When the result of the skew detection processing by skew detection means to detect the existence of the skew of said roll-like record 
medium, and this skew detection means "having no skew" carries out count continuation of predetermined, it is characterized by 
having the control means which reduces the activation frequency of the skew detection processing by said skew detection means. 
[0019] in addition, the amount of skews not necessarily says [ on this specification and / 0 ] with "he has no skew" — it is not » the 
amount of skews — un — although it is 0, also when it is not over default value, it shall contain 

[0020] In this recording device, preferably, whenever the result of "having no skew" carries out count continuation of predetermined, 
the activation frequency of said skew detection processing is reduced gradually. 

[0021] Moreover, when the result of "having no skew" carries out count continuation of predetermined again after repeating preferably 
the number of times which defined beforehand reduction of the activation frequency of said skew detection processing, future skew 
detection processings are omitted about the roll-like record medium concerned. 

[0022] Thus, by omitting activation of the skew detection processing considered to be unnecessary according to the property of a roll- 
like record medium, and/or the possibility of generating of a skew, the time amount between printing processings can be shortened and 
improvement in a throughput can be aimed at. 

[0023] It has the parameter modification table which changed at least one side of the Count n and the activation frequency (it is 1 time 
to N time) where the "with [ no skew ]" result for reducing said activation frequency continues, according to the class of media to be 
used, and you may make it said parameter modification table used for said control means, choosing it according to the class of said 
media. 

[0024] Or it has the parameter modification table changed with the numbers of passes which use either [ at least ] the count n which 
the "with [ no skew ]" result for reducing said activation frequency follows, or said activation frequency (it is 1 time to N time) in 
multi-pass printing, and you may make it said parameter modification table used for said control means, choosing it according to said 
numbers of passes. 

[0025] Furthermore, it has the parameter modification table which changed either [ at least ] the count n which the "with [ no skew ]" 
result for reducing said activation frequency follows, or said activation frequency (it is 1 time to N time), and you may make it said 
parameter modification table used for said control means with the environmental temperature and/or the humidity which use 
equipment, choosing it according to said temperature and/or humidity. 

[0026] In the recording device which the recording device of further others by this invention is equipped with the device which uses a 
roll-like record medium as a record medium, and forms an image on said roll-like record medium by the recording head A conveyance 
means to convey said roll-like record medium, and a skew detection means to detect the existence of the skew of said roll-like record 
medium using the roll media part on a platen, it precedes performing skew detection processing before printing initiation, and after 
carrying out specified quantity delivery appearance of the roll media on said platen, it has the control means which shifts to skew 
detection processing. 

[0027] Incorrect detection of the skew which originates in telescopic motion of the part of the roll-like record medium set as the object 
of skew detection processing, a crease, etc. by this can be prevented. 

[0028] It is not necessary to always perform the send of such roll media, and may not necessarily be made to perform it under 
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predetermined conditions. For example, it has a judgment means to judge the conditions defined beforehand, and said control means 
determines whether perform the send of the roll media before said skew detection processing based on the judgment result by said 
judgment means. 

[0029] Said conditions defined beforehand are the die length of the elapsed time concerned, for example, and are equipped with a 
means to measure and memorize the elapsed time from the last printing processing termination in this case. 
[0030] Or said conditions defined beforehand are the magnitude of the output of the sensor concerned, and are equipped with the 
sensor which detects either [ at least ] the temperature of the environment used in this case, or humidity. 

[0031] Furthermore, said conditions defined beforehand may be the classes of the roll media concerned, and are equipped with a 

means to distinguish or input the class of roll media which print in this case. 

[0032] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with reference to a drawing. 
[0033] First, with reference to draw ing 1 , the recording device using the roll-like record medium (roll media) concerning the gestalt 
of operation of this invention is explained. The recording apparatus in the gestalt of this operation is constituted as a plotter of for 
example, an ink jet method. However, this invention is not restricted to a plotter and a recording method is not limited to an ink jet 
method, either. 

[0034] Drawing 1 shows the outline block diagram of an ink jet plotter. A recording head 7, a platen 1 1, the guide shaft 12, carriage 
13, the control unit 15, the conveyance roller 16, and the record medium P are shown in drawing 1 . 

[0035] A platen 1 1 lays a record medium P in the top face. Drive conveyance is carried out in the direction of an arrow head 19 with 
the conveyance roller 16, and a record medium P moves in this platen 1 1 top while being recorded by the recording head 7 on a platen 
11. When using roll media, the roll media 17 are set to the predetermined location in the inner part of the upstream 12 of the direction 
where a record medium P is conveyed, i.e., the guide shaft of drawing. 

[0036] Carriage 13 is attached in the guide shaft 12 free [ both-way migration ] through the slide bearing (not shown), and at it, it is 
supporting so that carriage 13 can be moved in parallel along with the guide shaft 12. The recording head 7 which carries out the 
regurgitation of the photo sensor (it mentions later by drawing 3 ) for detecting the location of a record medium and the ink to this 
carriage 13 is carried. With a motor and a belt (neither is illustrated), carriage 13 can operate according to control of the record control 
section 15, and can carry out both-way migration of the carried recording head 7 in parallel with the guide shaft 12. 
[0037] Drawin g 2 shows the example of a hardware configuration of the plotter of drawin g 1 . This plotter 100 receives image data 
through the image data receiving interface 36 from a host computer (it is also only called a host) 30, develops an image based on 
image data in the image expansion processing section 32, and directs the regurgitation of the ink droplet corresponding to an image to 
a recording head 7 by the image output-processing section 33. A recording head 7 is carried in carriage (13 of drawing 1 ) as 
mentioned above, and is scanned in the direction which crosses a record medium (media) P according to the carriage migration device 
22. Moreover, Media P are mostly conveyed in the direction of a right angle with the scanning direction of carriage 13 according to 
the media conveyance device 25. The location of the side edge section of Media P is detected by collaboration of the linear sensor 23 
carried in the linear scale (not shown) and carriage 13 which perform measurement of the photo sensor 18 which meant detecting the 
location of media width of face and a media edge, and which was carried in carriage 13 and its absolute location, or a relative position. 
A control unit 3 1 is a part which performs the display to the actuation and the user by the user etc. Actuation of a plotter 100 is 
realized when CPU 10 performs the control program stored in ROM34. Moreover, RAM35 offers the field for a working area, setting 
preservation (based on a battery back-up) of a parameter, etc. in that case. 

[0038] In addition, a timer 37, and the temperature/humidity sensor 38 are elements which are needed in the gestalt of other operations 
of this invention, and is mentioned later. 

[0039] Drawing 3 and drawing 4 explain the procedure of skew detection processing. 

[0040] The roll media 17 as a record medium P on a platen 1 1 and the photo sensor 18 currently installed in the carriage 13 interior are 
shown in drawin g 3 . This drawing shows signs that the roll media 17 are carrying out the skew. Although the front face of a platen 1 1 
is not illustrated, it succeeds in processings (for example, spreading of a black coating, pasting of a low reflection factor sheet, etc.) 
which differ from media 17 in the rate of a light reflex. 

[0041] In the case of skew detection processing, the optical sensor 18 detects the location of the right end in roll media 17 point like 
drawin g 3 first. Next, like drawin g 4 , after only a constant rate (L) sends the roll media 17, a photo sensor 18 detects the location at 
the right end of the roll media 17 once again. Then, as shown in drawing 5 , based on the difference (X) of these two detection 
locations, the amount of skews per unit feed per revolution is detected. 

[0042] In addition, things other than optical may be used for the sensor which may note detecting the location of the roll media 1 7 in 
parts other than the media right end section (for example, left end section), and is used for detection. 

[0043] As mentioned above, when the amount of skews is measured, the amount of skews to the media feed per revolution of 
subsequent arbitration can be predicted using this value. Movement magnitude at the right end of L and roll media is set to X for the 
die length which sent roll media on the occasion of skew detection processing as above-mentioned. If it thinks that inclination X/L of 
a skew is fixed at this time, right end movement magnitude is proportional to a feed per revolution. Therefore, from the die length of 
the roll media sent by printing, the amount of gaps of the right end at that time and the location after shifting can be predicted. Based 
on this, the die length of the roll media which can be sent by the time a printing result separates from the printable range can be 
predicted. From the predicted die length of printable roll media, the number of sheets in which printing in the size or the specified 
paper size of an image to print is possible is predicted. It is made not to perform skew detection processing until printing number of 
sheets reaches the number of sheets. Image data shows the size of the image to print. 

[0044] By performing such control, it becomes possible to reduce the count of skew detection processing, and the excessive skew 
detection processing times can be reduced. 

[0045] The flow chart of the detailed procedure in the gestalt of this operation is shown in drawin g 6 . 



[0046] First, after checking that roll media have been set to a predetermined location (SI 1), as mentioned above in drawin g 3 and 
drawin g 4 , the location at the right end of the roll media in a roll media point (or left end) is detected using a photo sensor etc. (SI 2). 
Next, a constant rate and roll media are sent in the direction of vertical scanning, and a right end (or left end) location is detected again 
(SI 3). Next, the location detected first is compared with the location detected to the two-times eye, and the amount of skews of roll 
media is computed (S14). If the amount of skews is less than a default, it judges with O.K. (with no skew), and it progresses to the 
following step SI 7. If the amount of skews is over default value, it will judge with NG (those with a skew), the re-set of roll media 
will be required (S20), and it will return to step SI 1. 

[0047] It asks for feed-per-re volution (die length) L' to which total amount of gaps =L'xX/L makes the side edge location of roll media 
reach even tolerance at step SI 7. This feed-per-revolution L' is the die length of printable roll media, without making a skew into a 
problem. 

[0048] Next, based on the value of this L f , and the die length of image size (or paper size), it asks for printable number of sheets at step 
S 1 8, and this is displayed to a user by the control unit 3 1 . 

[0049] Then, printing is started in response to directions of a user (SI 9). In this phase, a user can also perform the re-set of roll media 
in response to a re-set demand (S20), without starting printing, when it cannot be satisfied with that displayed number of sheets (for 
example, when it is going to perform continuation printing more than that number of sheets). 

[0050] When there are directions of printing initiation, skew detection processing is inhibited (S21) and printing processing is 
performed (S22). Skew detection processing is inhibited until it reaches the above-mentioned printable number of sheets, and skew 
detection processing before printing processing is not performed. If printable number of sheets is reached (S23, Yes), suppression of 
skew detection processing will be canceled (S24), and skew detection processing will come to be performed before printing 
processing. Although not clearly shown in drawing_6 , if judged with the amount of skews having exceeded default value by this 
processing, the re-set of roll media will be required at step S20. 

[005 1 ] Next, the gestalt of operation of the 2nd of this invention is explained. As reference was simply made in the Prior art, when 
continuing and using the same roll (without removing), once media are set to a right location, a gap (namely, skew) of the feed 
direction after it is comparatively small. Moreover, even if a little skew condition exists, the gap of a feed direction is corrected 
according to the back tension produced in case media are pulled out from a roll. This is explained using d rawin g 7 . In addition, the 
configuration of the recording device of the gestalt of this 2nd operation is the same as the configuration shown in drawing 1 and 
drawin g 2 . 

[0052] As shown in drawin g 7 , when the roll media 17 are carrying out the skew, the sag of the roll media 17 arises in the one side to 
the roll 21 set to the revolving shaft 20. However, in case media 17 are pulled out from a roll 21, resistance (back tension) arises by 
friction produced between the weight of a roll 21, a revolving shaft 20, and a bearing (not shown). Since it generates when rotating a 
roll 21 by delivery of media 17, this resistance is strong to the side which does not have sag, and does not carry out deer generating 
only at a side with sag. If media 17 are sent in this condition, a very small difference will arise from the bias of a back tension in a 
feed per revolution at the right-and-left edge of media 17, sag will be solved, the back tension will be equalized, and the skew of 
media will be corrected. Thus, if the same roll is continued and used, the skew improves as media 17 are sent. 
[0053] So, with the gestalt of this operation, while using the same roll, when count continuation of fixed is carried out in a series of 
skew detection processings and a "with [ no skew ]" condition is detected, the activation frequency of future skew detection 
processings is reduced from the time. For example, skew detection processing which was being performed whenever it printed one 
sheet is performed for two or more predetermined sheet number (for example, three sheets) printing of every. Furthermore, when 
count continuation of fixed is carried out by the skew detection processing for this sheet printing [ two or more ] of every and "he has 
no skew" is detected, perform skew detection processing for every still bigger number-of-sheets (for example, five sheets) printing. ** 

- the activation frequency of skew detection processing is gradually reduced like (if it puts in another way, number-of-sheets spacing 
which performs skew detection processing is enlarged). Furthermore, when count continuation of fixed is carried out and "he has no 
skew" is detected by a series of skew detection processings after predetermined number-of-sheets spacing (for example, five sheets) of 
skew detection processing reaches maximum, it is made not to perform the skew detection processing itself to these roll media using 
up. 

[0054] The concrete procedure for performing such processing to drawing 8 is shown. 

[0055] First, the number-of-sheets spacing N as a parameter which appoints the count i of skew detection processing for the activation 
frequency of 0 and skew detection processing is reset to initial value (for example, 1) (SI 1 1), and roll media are set (SI 12). Reverse is 
sufficient as this sequence. Next, skew detection processing is performed (SI 13). This skew detection processing is performed once 
for every printing of N time (N sheets). About this detail processing, it mentions later by drawing 7 . if "those with a skew" is detected 

- (NG) - again, the count i of skew detection processing and spacing N are reset (SI 12), and a roll media set is redone (SI 12). 
[0056] If "he has no skew" is detected at step SI 13, the increment (+1 increment) of the count i of (O.K.) skew detection processing 
will be carried out (SI 14), and printing processing will be performed (SI 15). The current count i gf skew detection processing is 
compared with the predetermined value n after the termination of printing processing of one sheet (SI 16), and with [ i ] n [ under ], 
skew detection processing (S 1 1 3) is performed before the next printing processing (S 1 1 5). That is, skew detection processing is 
repeated at intervals of [ N ] number of sheets until "he has no skew" continues n times. 

[0057] The increment of the spacing N in the specified quantity (for example, +3) is carried out (SI 1 8), the count i of skew processing 
detection processing is returned to 0 (SI 19), and it returns to step SI 13 until it is judged that the current spacing N has reached 
Maximum Nmax (it is Yes at SI 17), when such a condition of "having no skew" continues n times (i became more than n at step 
SI 16). By this, the frequency of skew detection processing at the future step SI 13 will be reduced. 

[0058] When judged with N having reached Maximum Nmax at step SI 17, it returns to step SI 15. After this, since more than n and N 
are still in the state more than Nmax, i does not return to skew detection processing (SI 13). That is, skew detection processing is not 
henceforth performed until the re-set of roll media is performed. 



[0059] The detail flow of skew detection processing of step SI 13 in drawing 8 is shown in drawin g 9 . 

[0060] First, it investigates whether the current count i of skew detection processing is a multiple of the current number-of-sheets 
spacing N (S121). If it is not a multiple, this skew detection processing will be omitted. If it is a multiple, the following processings 
will be performed as mentioned above in drawing 3 - drawing 5 . 

[0061] First, the location at the right end of the record medium in a form point (or left end) is detected using a photo sensor etc. 
(S122). Next, the record medium of a constant rate is sent in the direction of vertical scanning (S123), and a right end (or left end) 
location is detected again (S124). Next, the location detected first is compared with the location detected to the two-times eye, and the 
amount of skews of a record medium is computed (SI 25). If the amount of skews is below a default, it judges with "those without a 
skew (O.K.)" (S126, Yes), and it goes into a printing standby condition (S127). If the amount of skews is over default value (S126, 
No), it will judge with NG and the re-set of roll media will be required (SI 28). 

[0062] By performing the above control, the frequency of skew detection processing can be reduced, and time amount until a printing 
result is obtained can be shortened, as a result the throughput of printing processing can be raised. 

[0063] Next, the case where the parameter modification table which changes the count n of continuation of skew detection processing 
(result O.K.) until it extends the number-of-sheets spacing N and this spacing of skew detection according to the class of media to be 
used is used in the above-mentioned ink jet plotter as a modification of the gestalt of the 2nd operation is explained. 
[0064] As for roll media, in connection with delivery of media, a skew is improved from the bias of a back tension as mentioned 
above. Since coefficient of friction (mu) of the field which touches a conveyance roller also differs if the media to be used differ, the 
degree which the conveyance force also changes and a skew improves as a result also changes. Then, the optimal parameter can be set 
up to the media according to the class of media to be used by having the parameter modification table which changes both the 
parameters N and n. 

[0065] Drawing 10 (a) and (b) are the examples of a configuration of such a parameter modification table, respectively. In this 
example, a "regular paper", "coat paper", and a "gloss film" are mentioned as a class of media. 

[0066] Drawing 10 (a) shows the parameter modification table in one-pass printing. By each media class, although the value of n is the 
same, the number of increments of N at the time of frequency reduction is changed by media. For example, with the regular paper, N 
is changing from N 1= 1 by coat paper to changing by N 2= 4, and Nmax=7 and a three-sheet unit by N 2= 3 from N 1= 1, and 
Nmax=5 and a two-sheet unit 

[0067] Drawin g 10 (b) shows the parameter modification table in 3 pass printing. In this example, the value of n is changed with the 
numbers of passes of printing of one band compared with the case of drawin g 10 (a). Since formation of the image of one band is 
divided into two or more pass and performed when performing multi-pass printing, if it is 3 pass printing and is 3 times and 5 pass 
printing, the count which sends media also increases like 5 times. If the count which sends media increases, the count by which a skew 
is corrected will also increase. That is, the count of a conveyance drive of media increases, so that numbers of passes are large. 
Therefore, the count n of continuation is made small, so that numbers of passes are large. In this example, it is changing from n= 5 to 
n=3. 

[0068] Therefore, according to numbers of passes, the table of drawing 10 (a) and drawin g 10 (b) is changed and used. Although two 
kinds of numbers of passes were shown, the table of still more nearly another class may be prepared. 

[0069] Moreover, as shown in dra w ing 10 (a) and (b), a table may not be prepared for every numbers of passes, but as shown in 
drawing 1 1 (a) and (b), a separate table may be prepared for every classification of media. Although the class of media showed only 
three kinds, there may be. [ still more ] 

[0070] Furthermore, although the detection spacing N was made to increase based on the count i of skew detection processing, you 
may make it define skew detection spacing in the example of drawing 8 mentioned above within limits which the printing number of 
sheets defined beforehand based on the printing number of sheets after a roll media set (serial number). An example of a parameter 
modification table based on such a view is shown in dr a win g 12 . In this example, skew detection processing is performed for every 
sheet between the printing number of sheets 1-3, and every three sheets and the following printing number of sheets 13-27 perform 
skew detection processing every five sheets between the following printing number of sheets 4-12. Furthermore by 28 or more 
printing number of sheets, it is made not to perform skew detection processing. Of course, this table can also be changed for every 
media class. 

[0071] In addition, you may make it have the table on which the count of skew detection is changed until it extends spacing of skew 
detection, and spacing of skew detection by the environmental condition which uses equipment in an ink jet recording device. 
Although especially illustration is not carried out, since coefficient of friction (mu) of the field which touches the conveyance roller of 
media will also change if the environmental temperature and the humidity which use a recording apparatus change, the degree which 
the conveyance force also changes and a skew improves as a result also changes, then, the environmental condition which uses 
equipment - the table which changes the above-mentioned parameter may be prepared. 

[0072] Next, the gestalt of operation of the 3rd of this invention is explained. If it is left while the media concerned had been set on the 
platen when using a record medium and RE ** roll media as reference was made in the Prior art, telescopic motion of media, a crease 
of a right-and-left edge, and dirt may be generated in the meantime, and it will become the factor from which these prevent exact skew 
detection. In roll media, what it is exposed outside and telescopic motion, a crease, dirt, etc. tend to generate is the part pulled out on 
the platen. So, with the gestalt of this operation, the media which are on a platen just before performing skew detection are conveyed, 
and media are pulled out from the part currently rolled in the shape of a roll. Then, skew detection is performed using the part pulled 
out on the platen. 

[0073] The configuration of the recording device of the gestalt of this operation is as having been shown in drawing 1 and drawing 2 . 
However, for the hardware configuration of drawing 2 , in order to detect the elapsed time from the last printing processing 
termination, the timer 37 ( drawin g 2 ) which starts a count from the time of printing processing termination is formed, even if the 
main switch of a body serves as OFF, actuation is made possible with a dc-battery (not shown), and a count is continued. 



[0074] The flow chart of the actuation in the gestalt of the 3rd operation is shown in drawing 13 . 

[0075] On the occasion of the skew detection performed before printing, the elapsed time from printing is judged based on said timer 
37 last time (S3 1). When elapsed time is more than ********** (for example, several days), the media part which is not directly 
exposed to the exterior around which the media on a platen were wound a specified quantity send (S32) and in the shape of a roll is 
located on a platen. Then, the usual skew detection processing is performed using this media part (S33). If a skew detection result is 
NG, the re-set of media will be urged (S34) and skew detection processing will be performed again. If a skew detection result is O.K., 
media will be returned to a printing starting position and printing will be started (S3 5). 

[0076] Thus, incorrect detection of a skew can be prevented by avoiding skew detection processing in the media part left for a long 
time. 

[0077] Although only the elapsed time from printing was used last time in the example of drawing 13 as a prerequisite which performs 
processing which changes the media part made into the object of skew detection, it is also possible to judge other predetermined 
conditions in addition to elapsed time. The flow chart of the modification of the gestalt of such the 3rd operation is shown in drawing 
J4 . This adds the condition judging of step S40 to the flow chart of drawin g 13 . 

[0078] As conditions judged at step S40, an environmental condition like temperature and/or humidity can be considered first. 
Generally, the degree of telescopic motion of the media on a platen changes with the temperature and humidity in the environment 
which uses a recording apparatus, namely, an elevated temperature - if highly humid » media elongation and ** - moreover, low 
temperature - media become easy to curl if damp. In the severe environmental condition which such telescopic motion tends to 
generate, although it is necessary to perform skew detection after conveying the media on a platen, in the environmental condition 
which telescopic motion hardly generates, the need should just perform skew detection in the part which there is not and is on a platen. 

[0079] Then, it is used by the environmental condition, changing a skew detection sequence as skew detection is performed in the part 
which installed the temperature / humidity sensor 38 ( drawing 2 ) which detects the temperature of an operating environment, and 
humidity in the recording device, performed skew detection using the part which is within the limits of the environmental condition 
set up beforehand on the platen of media from the beginning, conveyed the media on a platen in other environmental conditions, and 
was pulled out from the roll. In addition, about the range of concrete temperature and humidity, it can ask experimentally. 
[0080] Otherwise as conditions judged at step S40, the class of roll media can be considered. If the class of roll media changes, an 
environmental change differs from the degree of telescopic motion by the passage of time. For example, although the media which 
used paper as the base have intense telescopic motion, by the media which used the film as the base, telescopic motion is hardly 
generated. 

[0081] Then, the class of media which form for example, a reflective type optical sensor on carriage, and distinguish the class of 
media from the difference in a reflection factor, or are used by the input by the user is distinguished. The approach of skew detection 
is changed according to the class of media which print so that it may say that skew detection is performed using the media on a platen 
as it is when the roll media which telescopic motion does not generate are being used, and skew detection is performed after 
conveying the part on a platen, when the roll media which telescopic motion generates are being used. 

[0082] As mentioned above, although the gestalt of suitable operation of this invention was explained, various deformation and 
modification are possible. For example, it is not necessary to necessarily have the above-mentioned parameter modification table in 
the form of a data table, and it may be held in the form incorporated as a parameter of criteria in the control program. Moreover, this 
invention is not limited to the concrete numeric value of the above-mentioned parameter. Although the "predetermined time" in step 
S3 1 of drawing 7 was explained as fixed, you may make it change it according to the class of temperature, humidity, and media etc. 
That is, it shortens predetermined time, in being easy to generate telescopic motion of media, and when it is hard to generate, it may be 
made to lengthen predetermined time. 
[0083] 

[Effect of the Invention] As explained above, in the recording device using the roll-like record medium concerning this invention, 
activation of skew detection processing is omissible in the range expected that there is no problem by the skew, by this, time amount 
until a printing result is obtained after printing processing termination can be shortened, and a throughput can be raised. Moreover, 
when carrying out two or more sheets continuation printing of the image, the dependability of continuation printing can be raised so 
that there may be no need that the user is always standing by to the equipment side. 

[0084] Furthermore, by reducing the frequency of skew detection according to the property of a roll-like record medium, time amount 
until printing processing of after printing processing termination to next time is attained can be shortened, as a result improvement in a 
printing throughput can be aimed at. It is connected with this decreasing an opportunity for carriage moving, and things can perform 
prolonging the life of equipment. 

[0085] Moreover, incorrect detection of the skew accompanying telescopic motion of media, a crease, etc. can be prevented by 
changing the approach of skew detection last time according to conditions, such as elapsed time from printing, an environmental 
condition, and a class of roll media. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 1 1t is the outline block diagram of the ink jet plotter concerning the gestalt of operation of this invention. 
[Drawing 21 It is the hardware configuration block diagram of the plotter of drawing 1 . 
[Drawing 31 It is the explanatory view of the skew detection procedure of roll media. 

[Drawing 4] It is the explanatory view of the skew detection procedure of the roll media following drawing 3 . 

[Drawing 5] It is the explanatory view of the procedure of detecting the amount of skews based on the difference (X) of two detection 

locations, drawing 3 and d ra w in g 4 . 

[ Drawin g 6] It is the flow chart which shows the concrete procedure in the gestalt of operation of the 1st of this invention. 
[Drawin g 71 It is the explanatory view of correction of the feed direction by the back tension of roll media. 
[Drawing 81 It is the flow chart which shows the concrete procedure in the gestalt of operation of the 2nd of this invention. 
[Drawing 9] It is the flow chart which shows the measurement procedure of the amount of skews corresponding to step SI 13 of 
drawing 8 . 

[Drawing 10] It is the explanatory view of the example (a) of the parameter modification table according to the class of media in the 
gestalt of the 2nd operation, and (b). 

[ Drawin g 11] It is the explanatory view of the example (a) of the parameter modification table according to the number of multi- 
passes in the gestalt of the 2nd operation, and (b). 

[Drawing 12] It is the explanatory view of the example of the parameter modification table according to the printing number of sheets 
in the gestalt of the 2nd operation. 

[Drawing 13] It is the flow chart which shows the concrete procedure in the gestalt of operation of the 3rd of this invention. 
[Drawing 14] It is the flow chart which shows the modification of the gestalt of the 3rd operation. 
[Description of Notations] 
7 Recording Head 

10 CPU 

1 1 Platen 

12 Guide Shaft 

13 Carriage 

15 Control Unit 

16 Conveyance Roller 

17 Roll Media 

18 Photo Sensor 

19 Arrow Head 

P Record medium. 
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